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Occupational Factors in Chronic Bronchitis
'That the bronchitis-producing influences special to particular branches of industry, may also, without detriment to the respective industry, be largely reduced or abolished, is shown by similar evidence' (John Simon: Fourth Report to the Privy Council 1861).
Sir John Simon and his medical inspector Dr Greenhow had no doubt that steel grinders, china scourers, potters, cotton carders, flax hacklers and carders, and miners of copper, coal, lead and tin often developed bronchitis as a result of the inhalation of dust in the course of their work and they said in giving evidence to the Privy Council that it would be possible to reduce this by improving the ventilation of the mines and factories.
Greenhow described the development in miners of bronchitis and its complications in terms immediately recognizable to us today and showed that he distinguished pulmonary tuberculosis from bronchitis: '. . . his health-history is this: -that even at an early age the respiratory mucous membrane begins to suffer; that for a time there may be only hoarseness or wheezing, or slight oppression at the chest; that shortness of breath, cough and expectoration succeeded, and gradually become habitualthe expectoration of course being characterised by an admixture of whatever dust or soot has entered and is irritating the lungs; that, if there be personal predisposition to tubercular phthisis, this disease very early develops itself; that, barring phthisis, the bronchitis goes on, probably often with more or less super-addition of pneumonia, and sometimes with the complication of emphysema; that the sufferer becomes very susceptible of acute catarrh, which, with successive attacks, rivets more and more closely the hold of the chronic disease, and aggravates at last, often to a fatal amount, the urgency of its previous symptoms; that presently the ordinary complications of long-continued bronchitis ariseheart-disease . . . and, with heart-disease, various dropsical symptoms'.
Dr Greenhow found one exception to the general picture of increased susceptibility to bronchitis among miners and that was in the colliers of Northumberland and Durham. He attributed this to better ventilation in those mines.
The assessment of the role played by the inhalation of occupational dusts in the aetiology of chronic bronchitis has been made more difficult in recent years by the recognition of two other primary etiological factors, cigarette smoking (e.g. College of General Practitioners 1961) and air pollution (e.g. Reid 1964) , and three secondary ones, age, sex and social class. This means that in studies of the etiology of bronchitis these known factors have to be allowed for by some form of standardization.
In the course of an investigation of the prevalence of byssinosis in flax spinners in Northern Ireland we had an opportunity to examine the risk of developing chronic bronchitis in this occupation after allowing for the influence of age, sex, tobacco smoking and air pollution by standardization. There were 20 mills in Northern Ireland in which flax or flax plus synthetic fibres (but no other natural fibres) were handled in 1961-2 when the survey was done. In all 2,528 workers aged 35 or over were examined in 19 mills. The population by sex and type of mill and the omissions are shown in Table 1 . Symptoms of chronic bronchitis were elicited by questions based on the Questionnaire on Respiratory Symptoms of the Medical Research Council (1960) and bronchitis was graded as follows:
Grade 0: No evidence of the production of phlegm from the chest of sufficient frequency to be graded below. Grade S: Simple chronic bronchitis. Evidence of the production of phlegm from the chest first thing in the morning, or at night, on most days for a period of at least three months each year for at least the past two years, in the absence of an exacerbation as defined below. Grade E: Chronic bronchitis with an exacerbation. Evidence of the presence of phlegm, as defined in Grade S above, together with one or more periods of increased production of phlegm lasting three weeks or more within the past three years, and/or, one or more chest illnesses with an increased production of phlegm causing an absence from work for at least one week during the past three years.
Other questions relating to symptoms of byssinosis and the occupational history were asked and respiratory function tests were carried out. These are reported elsewhere . For the analysis of the results the subjects were divided into four occupational groups according to the sequence of the processes in flax spinning. The four groups designated were pre-preparers, other preparers, wet finishers and other finishers. There was a fifth group which included miscellaneous jobs such as maintenance men and canteen workers which was classified as 'other workers'.
To allow for the effects of sex, age, tobacco smoking and air pollution which are known to influence the prevalence of bronchitis the following method of standardization was adopted:
Within each sex separately, the population was subdivided by age, smoking habit and location of mill (whether sited in the town or country, this being assumed to be a measure of exposure to air pollution). The prevalence rate of chronic bronchitis was then calculated in each of these subgroups, and these rates were applied to the total numbers of workers in each of the five occupational categories within the subgroup, to yield expected numbers with each grade of chronic bronchitis. Within each occupational group these expected numbers were summed over all subgroups to yield total expected numbers for each occupational group. These numbers, which are therefore those that would be expected on the hypothesis that occupation in the mill has no association with chronic bronchitis grade, and which have been standardized to allow for the effects of age, smoking habit and area of mill, were then compared with the observed numbers by the x2 test, the level of significance adopted being P<0 05.
The observed numbers of subjects in the different types of job with no bronchitis, with simple bronchitis and with exacerbated bronchitis compared with those expected on the null hypothesis after standardization had been carried out as described above are shown in Table 2 (men) and Table 3 (women). It will be seen that the observed numbers of workers with chronic bronchitis were larger than expected among workers in the prepreparing and preparing processes and smaller than expected in the non-preparing departments. Although the differences between the observed and expected numbers are not entirely consistent in sign the association between occupation group and chronic bronchitis is highly significant in each sex.
Measurements of airborne dust concentrations, both total and respirable (particles with an effective diameter of less than 7 microns) dust, were made in 142 workrooms ). These measurements, in mg/100 cubic metres of air, were transformed into logs10 because their distributions within rooms in original units were grossly asymmetrical. The transformed distributions showed no significant departures from those expected in accordance with the normal distribution . The distributions of total airborne dust concentrations in the rooms in which the different processes are carried out are While there was considerable variation in the dustiness of rooms in which the same process was carried out, the 'pre-preparing' rooms were, on the whole, the most dusty, followed by 'other preparing', 'other finishing' and 'wet finishing'. It was not possible to get figures for the exposure to dust of 'other workers' because these men and women worked in various parts of the factory or outside it or, like maintenance men, moved about from one part to another. Table 4 shows the percentage affected with chronic bronchitis in each sex and occupational group. It should be noted that in Table 4 there is no standardization for age, smoking or area of the mill. If it is assumed that these characteristics were equally distributed among the occupational groups, and they were fairly equally distributed, Table 4 may be considered as indicating the magnitude of the occupational risk in relation to bronchitis. Subject to these reservations it would suggest that those working in the most dusty jobs, the pre-preparers, are about three times as likely to develop bronchitis as those working in the least dusty, the wet finishers.
The prevalence of byssinosis and bronchitis was further examined among the preparers only, in relation to current dust levels in the mills. An association between the prevalence of byssinosis and current dust levels was found, but not between bronchitis and current dust levels (Elwood et al. 1966 ). It might be expected that the relatively acute and reversible symptoms of byssinosis would be related to current dust levels whereas the more chronic symptoms of bronchitis which by the definition used here must have been present for at least two years would be less likely to be related to current dust conditions. Any association with current dust levels is also likely to be obscured to some extent by the effects of other respiratory irritants such as cigarette smoke. It may be noted that 67% of the men and 30% of the women were current smokers.
Discussion
The Medical Research Council committee (1966) set up to advise the Council whether or not there was a case for relating the development of chronic bronchitis to occupation, with particular reference to the coal mining industry, appeared to be unconvinced that any relationship existed. Some of the earlier surveys which related chronic bronchitis to occupation can be criticized on the grounds of not having adequately stand- ardized for other factors, such as cigarette smoking, or for having shown only that the distribution by smoking habits of the groups being compared was similar. In 1956 I, for example, showed that the prevalence of chronic bronchitis in a group of coal miners aged 45-64 in the USA was 33 5 % compared with 11 3 and 12-2% in two control groups ofnon-miners. In this survey it was found that the coal miners smoked considerably less than the other two groups but standardization for smoking was not carried out. Similarly Higgins et al. (1956) showed in Leigh that 'miners and ex-miners had significantly more "chronic bronchitis" and a lower ventilatory capacity than men who had never worked in the mines' and that the differences could not be attributed to smoking habits because the distribution by smoking habits was the same in miners and non-miners. In a study in Staveley, Higgins et al. (1959) showed that miners and ex-miners had a higher prevalence of bronchitis (not statistically significant) than workers in non-dusty jobs. Comparison of the occupational groups after standardization for cigarette smoking was not reported in this study and it is possible that differences in smoking habits may have obscured a more marked difference in respiratory symptoms between miners and non-miners. The study did, however, confirm the importance of smoking as a cause of chronic bronchitis in the whole group.
In a later study of respiratory symptoms in miners and non-miners, in the Rhondda Fach, Higgins & Cochrane (1961) , showed that between the ages of 35 and 64 the prevalence of bronchitis was three to four times as high in miners as in non-miners and that this order of difference remained after standardization for smoking.
Sluis-Cremer et al. (1967) have shown that bronchitis is significantly higher in gold miners than in those not exposed to dust in the mines in all smoking categories except non-smokers.
Conclusion
The data for flax spinners presented here indicate that the inhalation of flax dust can cause chronic bronchitis. It would seem unwise to assume that the dust inhaled in the course of other dusty occupations such as cotton spinning and coal mining is not of etiological importance in chronic bronchitis in the light of all the epidemiological evidence that exists supporting this view.
Professor C R Lowe (Department ofSocial and Occupational Medicine, Welsh National School ofMedicine, Cardiff)
Chronic Bronchitis and Occupation
Like all the major disabling and killing diseases of middle and late life, chronic bronchitis is the result of the interplay of genetic factors and many years of exposure to a complex and interrelated mixture of environmental influences. These influences include cigarette smoking, recurrent respiratory infection, atmospheric pollution and a low standard of living, as well as occupation.
The evidence linking occupation and chronic bronchitis is convincing. But because of the relation the work a man does both to his standard of living and to the degree of urban atmospheric pollution to which he is exposed, and because of the overriding importance of cigarette smoking, the evidence is far from straightforward. Indeed, the report of the special committee of the Medical Research Council (1966) set up to examine that evidence produced a series of letters in the correspondence columns of the British Medical Journal in which the writers expressed with nineteenth century vehemence their disagreement with the Council's interpretation of it. In this paper I shall present data to suggest that the report of the MRC committee was indeed too cautious and in one respect was certainly misleading.
Occupational Mortality Part II of the Registrar General's Decennial Supplement on the Census of 1951 still remains the principal source of information about occupational mortality (Registrar General 1958). In Table 1 the eight occupations with the highest are compared with the eight occupations with the lowest standardized mortality ratios for bronchitis, as given in that publication. (The SMR expresses the actual number of deaths in a given occupation as a percentage of the number which would have occurred if the men in that occupation had died at the same rate, age for age, as all men of working age in the general population.) Filers, metal spinners, file cutters, edge tool grinders, galvanizers, tinners, riveters and caulkers are all subject to a mortality from bronchitis
